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(54) CATALYST FOR CLEANING EXHAUST GAS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for cleaning an exhaust gas which is capable of 
upgrading the NOx cleaning performance under a lean atmosphere, compared to a conventional catalyst 
which does not show a sufficient activity, due to the effective working of an NOx absorbent of an alkali 
metal or alkaline earth metal. 

SOLUTION: This catalyst for cleaning an exhaust gas comprises at least, one kind of element selected 
from the group of an alkali metal and an alkaline earth metal, and a noble metal, borne on a compound 
oxide carrier of a metal oxide represented by the formula: M203 (wherein, M is at least, one kind of 
element selected from the group of gallium, indium and yttrium) and AI203. This catalyst may comprise at 
least, one kind of element selected from the group of the alkali metal and the alkaline earth metal, and the 
noble metal, borne on the compound oxide carrier of the metal oxide represented by the formula: M203 
(wherein, M is at least, one kind of element selected from the group of gallium, indium and yttrium), AI203 
and at least, one element selected from the group of the alkali metal and the alkaline earth metal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the catalyst for exhaust air gas cleanups which 
is especially excellent in the purification performance of NOx under hyperoxia atmosphere about the catalyst for 
exhaust air gas cleanups which purifies the hydrocarbon (HC), carbon monoxide (CO), and nitrogen oxide (NOx) in th< 
exhaust gas discharged from internal combustion engines, such as a gasoline, a Diesel motorcar, and a boiler. 
[0002] 

[Description of the Prior Art] In recent years, from **** of the exhaustion problem of petroleum resources, and a 
global warming problem, realization of a low mpg automobile is expected and development of a lean combustion 
automobile is desired especially to the gasoline automobile. In a lean combustion automobile, the exhaust gas 
atmosphere at the time of a lean combustion run turns into hyperoxia atmosphere ("lean atmosphere" is called 
hereafter) compared with a theoretical **** state (a "SUTOIKI state" is called hereafter). The influence of oxygen 
superfluous when the conventional three way component catalyst is fitted in lean atmosphere to NOx There was a 
problem that a cleaning effect became inadequate. For this reason, it also sets under hyperoxia atmosphere and is NOx. 
Development of the catalyst which can be purified was desired. 

[0003] NOx [ former ] under lean atmosphere It is proposed, and various catalysts which raise a purification 
performance are divided roughly, and there are two kinds. One uses HC in exhaust gas as a reducing agent, and it is 
NOx. Carrying out reduction purification, another is NOx under lean atmosphere. It absorbs and is NOx under a 
SUTOIKI state or overfuel (rich) atmosphere. It purifies. 

[0004] As a former typical thing, the catalyst which supported copper (Cu) to the zeolite at JP,63-100919,A is 
indicated, for example. 

[0005] Platinum (Pt) is made to support a lanthanum which is indicated by the latter typical thing on the other hand at 
JP,5- 168860, A, and it is NOx about a lanthanum. There is a catalyst used as an absorber. 
[0006] However, the catalyst indicated by above-mentioned JP,5-168860,A is NOx. There is a problem that 
absorptance is inadequate and the catalyst for exhaust air gas cleanups which is the purpose which solves this problem, 
for example, uses alkali metal and alkaline earth metal for JP,5-261287,A, JP,5-317652,A, and JP,6-3 1 139,A is 
indicated. Moreover, the catalyst for exhaust air gas cleanups containing alkali metal, alkaline earth metal, a rare earth 
metal, and a **** metal is indicated by JP,6-142458,A and JP,6-262040,A. 

[0007] Furthermore, to JP, 7-1355 10,A, at least one sort of elements chosen as the alumina which is support first from 
rare earth elements are supported, and they are next and NOx. The method of supporting the alkaline earth metal which 
is an absorber is indicated. In this case, when the rare earth elements and the alumina which were supported previously 
generate rare earth aluminum NETO, the alkaline earth metal and the alumina which were supported later are NOx. 
Generation of the multiple oxide of the alkaline earth metal and the alumina which are represented by barium 
aluminum NETO inactive for an absorption reaction is suppressed, and it is the following several 1. [Equation 1] 
BaC03+2N02+l/2 and 02 ->Ba(N03)+C02; (the main path of a NOx absorption reaction) 
NOx boiled and shown Reduction of the alkaline-earth-metal carbonate which is a chemistry form important for an 
absorption reaction is suppressed. 

[0008] Moreover, the case where an yttrium etc. is supported as an absorber is indicated by WO 93/No. 07363 public 

presentation official report. 

[0009] 

[Problem(s) to be Solved by the Invention] However, they are NOx(es), such as Ba, even when alkaline earth metal is 
supported to rare earth elements and the multiple-oxide-ized alumina. NOx which cannot suppress composite-ization 
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witii an absorber and an alumina enough, but is shown in one above The main path of an absorption reaction is halved 
and it is NOx. The problem in which the amount fall of absorption occurs remains. This is considered because alkali 
metal and alkaline earth metal have an alumina and a composite-ized plain-gauze cone property compared with rare 
earth elements. r 

[0010] therefore, the purpose of this invention - NOx of alkali metal or alkaline earth metal NOx under the lean 
atmosphere which the absorber functioned effectively and did not show activity sufficient with the conventional 
[001 if K ^ raiSlnS 3 PUnfiCati0n P erformance comin 8 out and offering the catalyst for exhaust air gas cleanups. 

s invention persons are NOx as a result of inquiring in order to solve the above- 
mentioned technical problem. As the support which supports an absorber It is NOx under lean atmosphere by using the 
multiple-oxide support containing the oxide and alumina of at least one sort of elements chosen from the group which 
consists of Ga, In, and Y. It found out raising absorbing power and this invention was reached 
[0012] The catalyst for exhaust air gas cleanups according to claim 1 is M2 03 (however, M shows at least one sort of 
elements chosen from the group which consists of a gallium, an indium, and an yttrium), and aluminum2 03 It is 
characterized by supporting at least one sort of elements chosen from the group which changes from alkali metal and 
alkaline earth metal to a multiple oxide, and noble metals, and changing. 

[0013] The catalyst for exhaust air gas cleanups according to claim 2 is M2 03 (however, M shows at least one sort of 
elements chosen from the group which consists of a gallium, an indium, and an yttrium) which constitutes multiple- 
oxide support m the catalyst for exhaust air gas cleanups given in claim 1 term, and aluminum2 03 A content ratio is 
characterized by being M/aluminum=5 / 95 - 50/50 in a metallic element mole ratio. 

[0014] the catalyst for exhaust air gas cleanups according to claim 3 - M2 03 (however, M shows at least one sort of 
elements chosen from the group which consists of a gallium, an indium, and an yttrium), and aluminum2 03 It is 
characterized by supporting at least one sort of elements chosen from the group which changes from alkali metal and 
alkaline earth metal to the multiple-oxide support which consists of at least one sort of elements chosen from the group 
which consists of alkali metal and alkaline earth metal, and noble metals, and changing 

[001 5] The catalyst for exhaust air gas cleanups according to claim 4 is set for the catalyst for exhaust air gas cleanups • 
according to claim 3. M2 03 (however, M shows at least one sort of elements chosen from the group which consists of ' 
a gallium, an indium, and an yttrium) which constitutes a multiple oxide, and aluminum2 03 The content ratio of at 
least one sort of elements chosen from the group which consists of alkali metal and alkaline earth metal is characterizec' 
by being M/aluminum / alkali metal, and/or alkaline-earth-metal =5/95/0. 1-50/50/32 in a metallic element mole ratio 
[0016J 

[Embodiments of the Invention] They are noble metals and NOx about the multiple oxide expressed with M2 03- 
aluminum 203 (however, M shows at least one sort of elements chosen from the group which consists of a gallium 
(Ga), an indium (In), and an yttrium (Y)) in the catalyst for exhaust air gas cleanups of the 1st invention of this 
invention. It uses as support of an absorber. Ga 203 and In 203 And Y2 03 from - at least one sort of oxides chosen 
from the group which changes - aluminum 203 composite-izing and being used - NOx NOx with which an absorber 
and an alumina are represented by barium aluminum NETO etc. An inactive multiple oxide and an inactive bird clappe 
can be suppressed for an absorption reaction. That is, generation of the multiple oxide of alkali metal, alkaline earth 
metal, and an alumina can be suppressed, the reaction path shown in one above is secured, and it is sufficient NOx 
Absorbing power can be acquired. 

[0017] M2 03 aluminum 203 A mixed ratio has the desirable range of 5 / 95 - 50/50 at the mole ratio of a metallic 
element. It is NOx if there is less M/aluminum than 5/95. Dissolution with an absorber and an alumina cannot be 
prevented but it is NOx. NOx which will be supported if absorbing power falls and 50/50 is exceeded on the other hanc 
The dispersibility of the crystal grain child of an absorber gets worse, and it is NOx. Absorbing power falls 
[0018] Moreover, it sets for the catalyst for exhaust air gas cleanups of the 2nd invention of this invention and is M2 
03 (however, M shows at least one sort of elements chosen from the group which consists of Ga, In and Y) and 
aluminum2 03 About the multiple oxide which consists of at least one sort of elements chosen from the group which 
consists of alkali metal and alkaline earth metal, they are noble metals and NOx. It uses as support of an absorber The^ 
are noble metals and NOx about such a multiple oxide. By using as support which supports an absorber, alkali metal 
™% . 7. ™ f"? metal com P° site - ize with support, and it is NOx. It prevents that the function to absorb is lost 
[0019] M2 03 aluminum 203 a mixing ratio with alkali metal and alkaline earth metal - as for a rate it is desirable 
that it is the range of 5/95/0. 1-50/50/32 in the mole ratio of a metallic element If M/aluminum / alkali'metal and/or 
alkaline earth metal are under the above-mentioned ranges, alkali metal and/or alkaline earth metal will distribute on 
atomic level, and the composite-ized prevention effect with support (alumina) will not be acquired enough. Moreover, 
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< if the above-mentioned range is exceeded, alkali metal and/or alkaline earth metal are not fixed on support but alkali 
metal and/or alkaline earth metal form an independent particle, and sufficient absorption is not obtained ' 

LS^rl* 881 °" e S ° rt ° h0Sen fr0m the group which consists of a lithium > a Potassium, sodium, a rubidium caesium 
BERIUMU magnesium, calcium and strontium, and barium as the alkali metal which constitutes the above-mentioned 
multiple oxide, and an alkaline earth metal can be used. Thus, by making alkali metal and/or alkaline earth metal 
contain in multiple-oxide support, it is NOx of a gaseous phase by noble metals. N03 oxidized and generated It 
becomes possible to carry out absorption maintenance promptly to up to alkali metal and/or alkaline earth metal 

«Jl F< ? *! mul JP le oxlde as such support, per [ catalyst 1L for exhaust air gas cleanups ] and containing 20-300g 
are NOx discharged. NOx for carrying out absorption maintenance enough It is desirable from the point of makina a 
catalyst supporting an absorber. 

[0022] moreover, NOx the alkali metal and/or alkaline earth metal which are supported by the above-mentioned 
multiple oxide as an absorber - an oxidization operation of noble metals - NOx of a gaseous phase from - N03 
unstable in the generated gaseous phase although adsorption maintenance is carried out on a front face -- an operation 
ot a gallium or an indium -- alkali metal and/or alkaline earth metal - an alumina - **** — izing - N03 It has 
operation of not losing maintenance capacity. 

ESS^t 68 * ° ne S ° n Ch °f en fr ° m * e Bcaap which consists of a ,ithium > a Potassium, sodium, a rubidium, caesium 

u-u magnesium, calcium, barium, and strontium can be used for the alkali metal and alkaline earth metal 
which can be used. For the content, that they are per [ catalyst 1L for exhaust air gas cleanups / 0 l-130e 1 are NOx 
discharged. It is desirable from the point absorbed and held enough. 

[0024] Furthermore, at least one sort chosen from the group which consists of platinum, palladium, and a rhodium as 
noble metals supported by the above-mentioned support is used. By supporting these noble metals it is NOx of a 
gaseous phase. N03 stably fixable on an absorber It can oxidize. The content is NOx. Although it will not be limited 
especially if absorbing power and the three-way-component-catalyst performance at the time of SUTOKI are obtained 
per [ catalyst 1L for exhaust air gas cleanups / 0. 1 -20g ] are NOx. It is desirable from the point of catalyst oxidization 
activity required in order to oxidize. 

[0025] Although it can be used combining inorganic-acid salts, such as a nitrate and a carbonate, an ammonium salt 
organic acid chloride, a halogemde, an oxide, sodium salt, an ammine complex compound, etc. as a metal raw material 
compound for catalyst manufacture used for the catalyst for exhaust air gas cleanups of this invention, it is desirable to 
use a water-soluble salt especially from a viewpoint which raises a catalyst performance 

[0026] M2 03 used by this invention aluminum 203 A multiple oxide or M2 03 aluminum 203 Unless it is not limited 
to a special method as the method of preparation of a multiple oxide with alkali metal and/or alkaline earth metal but is 
accompanied by the remarkable maldistribution of a component, various methods, such as a well-known 
coprecipitauon method, a sol-gel method, and the sinking-in method, can be used. 

[0027] Specifically, first, the water-soluble salt and alumina powder of M metal are mixed, M-alumina compound 
slurry, or the water-soluble salt of M metal and the water-soluble salt of alumina powder, alkali metal, and/or alkaline 
earth metal is mixed, M-alkaline earth and/or an alkaline-earth-metal-alumina compound slurry are prepared and the 
coat ot this slurry is carried out to a catalyst support. 1 

[0028] NOx of the raw material origin in order to use an alumina sol or a boehmite alumina unlike an aluminium 
nitrate, in case precipitation is dried and calcinated The exhaust gas and waste water treatment to an ammonium nitrate 
are mitigated remarkably. 

[0029] Honeycomb support, metal support, etc. which have the monolith structure which can use it choosing suitably 
from well-known catalyst supports as a catalyst support for example, which consists of a fireproof material are 
mentioned. 

as ceramics, are used generally [ although not restricted / i 
is desirable to usually use it in a honeycomb configuration, and ] as this honeycomb material especially the 
configuration of this catalyst support is possible also for using the honeycomb which consists of metallic materials 
such as femte system stainless steel, and may fabricate the catalyst powder itself in a honeycomb configuration further 
By making the configuration of a catalyst into the shape of a honeycomb, since the catalyst area of a catalyst and 
exhaust gas becomes large and pressure loss is also suppressed, when using as an object for automobiles etc it is very 
advantageous. ■> j 

[003 1] Removal of water can be suitably chosen from well-known methods, such as for example, an evaporation-to- 
dryness method and the spray-dryer method, and can be performed. Although it is not restricted especially in order to 
obtain the multiple oxide used for this invention, in order to obtain a big specific surface area for forming the multiple 
oxide to which the added element dissolved, and supporting noble metals with sufficient dispersibility, it is desirable to 
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carry out by the spray dryer. Furthermore, in order that baking may form the multiple oxide to which the added elemen 
dissolved and may obtain a big specific surface area, it is desirable to carry out in air and/or under air circulation at 60C 
degrees C - 1 100 degrees C. 

[0032] The amount of the catalyst component coat layer made to adhere to honeycomb material is the total of the whol. 
catalyst component, and per [ catalyst 1L ] and 50-its 400g are desirable, although it is so desirable that there are many 
catalyst components from the field of catalytic activity or a catalyst life, if a coat layer becomes thick too much - HC 
CO, and NGx etc. - since it becomes poor spreading reactant gas, it stops being able to carry out the catalyst of these' 
gas to a catalyst enough, the increase-in-quantity effect over activity will be saturated, and passage resistance of gas 
will also become large further Therefore, as for coat ****, per [ the above-mentioned catalyst 1L / 50g-400e 1 are 
desirable. ° 6J 

[0033] Subsequently, in order to support noble metals, unless it is not limitedto a special method by the acquired 
aforementioned catalyst but the remarkable maldistribution of a component is followed on it, various methods such as 
a well-known evaporation-to-dryness method, settling, the sinking-in method, and an ion-exchange method can be 
used. As described above, an oxide, acetate, a hydroxide, the nitrate of the compound of the noble metals which can be 
used, etc. are water-soluble. When especially based on an ion-exchange method or the sinking-in method since a 
noble-metals raw material is a water-soluble salt and it is used in many cases in solution, it can add an acid or a base in 
the solution, and can also adjust pH. By adjusting pH, further, a metaled support state can also be controlled and 
thermal resistance can be secured. 

[0034] It is desirable to perform it in air and/or under an air air current in after to sink in / dryness (for example the 
temperature of the range of 400 degrees C - 700 degrees C), although especially heat treatment of the multiple oxide 
which supported the noble metals of this invention is not restricted. 

[0035] Then, sinking-in support of alkali metal and/or the alkaline earth metal is carried out. At least one sort chosen 
from the group which consists of a lithium, a potassium, sodium, a rubidium, caesium, BERIUMU magnesium 
calcium, banum, and strontium as the alkali metal which can be used, and an alkaline earth metal can be used ' 
Moreover, as described above, an oxide, acetate, a hydroxide, a nitrate, the carbonate of the compound of the alkali 
metal which can be used, and/or alkaline earth metal, etc. are water-soluble. It enables this to support the alkali metal 
and/or alkaline earth metal which are a basic element with sufficient dispersibility near the noble metals Under the 
present circumstances, you may make the raw material compound of alkali metal and/or alkaline earth metal contain 
that it is simultaneous or separately. 

[0036] That is, it sinks in and dries for the above-mentioned catalyst which supported the wash coat component and 
subsequently 200 degrees C - 600 degrees C of solution of the powder which consists of an alkali metal compound ' 
and/or an alkaline-earth-metal compound are calcinated in air and/or under air circulation. This is because it will be 
hard coming to form a multiple oxide even if an elevated temperature ** behind, if the raw material compound of alkal 
metal and/or a kaline earth metal is heat-treated at low temperature at once and it is made to contain in a coat layer wit! 
an oxide gestalt. Since an oxide gestalt and a bird clapper may not fully be able to do an alkali metal compound and an 
alkaline-earth-metal compound if this burning temperature is less than 200 degrees C, but a raw material salt may 
[O e 037] P ° Se raPldly lf degreeS C ' S exceeded conversel y> 311(1 S"PPort may crocodile, it is not desirable. 
[Example] Hereafter, an example and the example of comparison explain this invention 

(Example 1) In 900g of 1-% of the weight nitric-acid solution, the alumina sol obtained by carrying out mixed stirring 
or the boehmite alumina 10g, and activity gamma-alumina powder and nitric-acid gallium (Ga(N03)3 and nH2 O) 
solution were supplied to the magnetic ball mill, were ground, and the gallium-alumina compound slurry was obtained 
the composition ratio of the aluminum and the gallium which are contained in the slurry solid content concerned was 
80.20 in the metallic element mole ratio. This slurry liquid was made to adhere to the nature monolith support of a 
cordiente (1L, 400 cells), it calcinated at 400 degrees C for 1 hour, and coat layer weight 100 g/L support was obtained 

[0038] After sinking palladium-nitrate solution into the obtained support, it dried to it, and subsequently baking of 1 
hour was performed to it at 400 degrees C among air. After sinking in and drying barium-acetate solution to the suppor 
catenated and obtained, 400 degrees C and baking of 1 hour were performed in air. For exhaust air gas cleanups the 
palladium m the support concerned and the content of barium catalyst 1L Hit, and were 2 0 g/L and 0 3mol/L ' 
respectively. ' 

[0039] (Example 2) The catalyst for exhaust air gas cleanups was acquired like the example 1 except using a nitric-acic 
indium (In(N03)3 and nH2 0) instead of a nitric-acid gallium. re 
[0040] (Example 3) The catalyst for exhaust air gas cleanups was acquired like the example 1 except using a nitric-acic 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/21/0' 



yttrium (Y(N03)3 and nH2 O) instead of a nitric-acid gallium. 

[0041] (Example 4) Instead of barium-acetate solution, the catalyst for exhaust air gas cleanups was acquired like the 
example 1 except using potassium carbonate solution. ^ 

[0042] (Example 5) Instead of barium -acetate solution, the catalyst for exhaust air gas cleanups was acquired like the 
example 1 except using cesium-carbonate solution. 

[0043] (Example 6) Instead of barium -acetate solution, the catalyst for exhaust air gas cleanups was acquired like the 
example 1 except using calcium-nitrate solution. 

[0044] (Example 7) Instead of barium-acetate solution, the catalyst for exhaust air gas cleanups was acquired like the 
example 1 except using strontium-nitrate solution. 

[0045] (Example 8) In 900g of 1-% of the weight nitric-acid solution, the alumina sol obtained by carrying out mixed 
stirring ot the boehmite alumina lOg, activity gamma-alumina powder and nitric-acid gallium (Ga(N03)3 and nH2 O) 
solution, and the calcium carbonate were fed into the magnetic ball mill, were ground, and the potassium-gallium- 
alumina compound slurry was obtained. The composition ratio of the aluminum and the gallium which are contained in 
the slurry solid content concerned, and a potassium was 80:15:5 in the metallic element mole ratio This slurry liquid 
was made to adhere to the nature monolith support of a cordierite (1L, 400 cells), it calcinated at 400 degrees C for 1 
hour, and the support of the coat layer weight of lOOg/L was obtained. 

[0046] Palladium-nitrate solution was sunk in and dried to the obtained support, and 400 degrees C and baking of 1 
hour were performed in air. Furthermore, after sinking in and drying barium-acetate solution to this support 400 
degrees C and baking of 1 hour were performed in air. For exhaust air gas cleanups the palladium in the ****** 
concerned and the content of barium catalyst 1L Hit, and were 2.0 g/L, and 0.3mol/L respectively 
[0047] (Example 9) The catalyst for exhaust air gas cleanups was acquired like the example 8 except using a cesium 
carbonate instead of potassium carbonate. 

[0048] (Example 10) The catalyst for exhaust air gas cleanups was acquired like the example 8 except using a calcium 
nitrate instead of potassium carbonate. 

[0049] (Example 1 1) The catalyst for exhaust air gas cleanups was acquired like the example 8 except using a 
strontium nitrate instead of potassium carbonate. 

[0050] (Example 12) The catalyst for exhaust air gas cleanups was acquired like the example 8 except using a barium 
nitrate instead of potassium carbonate. 

[005 1] (Example 13) The catalyst for exhaust air gas cleanups was acquired like the example 8 except setting the 
composition ratio of aluminum and a gallium to 95:5 by the mole ratio. 

[0052] (Example 14) The catalyst for exhaust air gas cleanups was acquired like the example 8 except setting the 
composition ratio of aluminum and a gallium to 50:50 by the mole ratio. 

[0053] (Example 1 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 1 except no 
using a nitnc-acid gallium. F 

[0054] (Example 2 of comparison) In 900g of 1-% of the weight nitric-acid solution, nitric-acid gallium (Ga 203) 
powder was fed into the magnetic ball mill, was ground with the alumina sol obtained by carrying out mixed stirring of 
the boehmite alumina lOg, and the potassium-gallium-alumina compound slurry was obtained. This slurry liquid was 
made to adhere to the nature monolith support of a cordierite (1L, 400 cells), it calcinated at 400 degrees C for 1 hour 
and coat layer weight 1 00 g/L support was obtained. 

[0055] Palladium-nitrate solution was sunk in and dried to the obtained support, and 400 degrees C and baking of 1 
hour were performed in air. Furthermore, after sinking in and drying barium-acetate solution to this support 400 
degrees C and baking of 1 hour were performed in air. For exhaust air gas cleanups, the palladium in the ****** 
concerned and the content of barium catalyst 1L Hit, and were 2.0 g/L, and 0.3mol/L respectively 
[0056] (Example 3 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 2 of 
comparison except using indium oxide (In 203) instead of an oxidization gallium. 

[0057] (Example 4 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 2 of 
comparison except using a yttrium oxide (Y2 03) instead of an oxidization gallium 

[0058] (Example 5 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 8 except no 
using a nitnc-acid gallium. K 

[0059] (Example 6 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 9 except no 
using a nitnc-acid gallium. K 

[0060] (Example 7 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 10 except 
not using a nitnc-acid gallium. K 

[0061] (Example 8 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 1 1 except 
http.7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/21/0' 



not using a nitric-acid gallium. 

[0062] (Example 9 of comparison) The catalyst for exhaust air gas cleanups was acquired like the example 12 except 
not using a nitric-acid gallium. 

[0063] (Example 10 of comparison) Instead of the barium acetate, the catalyst for exhaust air gas cleanups was 
acquired like the example 1 of comparison except using the mixed-water solution of a barium nitrate and a nitric-acid 
yttrium. The contents of the yttrium in the support concerned were 0.2mol/L. 

[0064] About the catalyst of the above-mentioned examples 1-14 and the examples 1-10 of comparison, the catalyst 
composition is shown in Table 1 . 
[0065] 
Table 1] 





A1,0, 


CijOj 


IdjOs 


YiOi 


K 


Ca 


C* 


Sr 




K 




fa 


or 


Ra 


■v 
I 


M 

ru 


mmn 


80 


20 
























U. O 








80 




20 






















9. d 




2.0 




80 






20 




















It 4 




0 ft 




80 


20 




























A. U 




80 


20 


















v. 0 










Z. 0 




80 


20 




















V. O 












80 


20 






















n q 
u. J 






2. 0 




80 


15 
























A ft 

0. 3 




2.0 




BO 


15 
























0.3 




2.0 




80 


15 
























0.3 




2.0 




80 


15 
























0.3 




2.0 




80 


15 
























0.3 




2.0 




95 


5 
























0.3 




2.0 




50 


50 
























0.3 




2.0 




100 


























0.3 




2.0 






100 
























0.3 




2.0 


itRWa 






100 






















0.3 




2.0 


Jt#0J4 








100 




















0.3 




2.0 




95 


























0.3 




2.0 




95 


























0.3 




2.0 




95 


























0.3 




2.0 


ifcKf*J8 


05 


























0.3 




2.0 




05 


























0.3 




2.0 


ifcttWlO 


























0.3 


0.Z 


2.0 



[0066] About the catalyst of the example of examination above-mentioned examples 1-14, and the examples 1-10 of 
comparison, the durability test was performed on condition that the following, and catalytic activity evaluation was 
performed. 

(Durable conditions) The engine 4400cc exhaust air system was equipped with the catalyst, at 600 degrees C, it 
operated for 50 hours and durability was performed. 

[0067] (Evaluation conditions) Catalytic activity evaluation equips the exhaust air system of an engine with a 
displacement of 2000 cc with various catalysts, and for 30 seconds is performed by A/F=14.6 (SUTOIKI state) it 
performs 1 cycle for 30 seconds by after that A/F=22 (RIN state), an average invert ratio is measured respectively, and 
the average invert ratio in these A/F=l .46 and the average invert ratio in A/F=22 are averaged. It considered as the tota 
invert ratio. The method of computing an average invert ratio is as follows 
[0068] 

[Equation 2] 

H0x¥$l£fts¥(» xlOO 

The catalytic activity evaluation result obtained as a total invert ratio is shown in Table 2 

[0069] 

[Table 2] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] M2 03 (however, M shows at least one sort of elements chosen from the group which consists of a gallium 
an indium, and an yttrium), and aluminum2 03 Catalyst for exhaust air gas cleanups characterized by supporting at ' 
least one sort of elements chosen from the group which changes from alkali metal and alkaline earth metal to multiple- 
oxide support, and noble metals, and changing. 

[Claim 2] M2 03 (however, M shows at least one sort of elements chosen from the group which consists of a gallium 
an indium, and an yttrium) which constitutes multiple-oxide support in the catalyst for exhaust air gas cleanups 
according to claim 1, and aluminum2 03 A content ratio is a catalyst for exhaust air gas cleanups characterized bv 
being M/aluminum=5 / 95 - 50/50 in a metallic element mole ratio. 

[Claim 3] M2 03 (however, M shows at least one sort of elements chosen from the group which consists of a gallium 
an indium, and an yttrium), and aluminum2 03 The catalyst for exhaust air gas cleanups characterized by supporting al 
least one sort of elements chosen from the group which changes from alkali metal and alkaline earth metal to the 
multiple-oxide support which consists of at least one sort of elements chosen from the group which consists of alkali 
metal and alkaline earth metal, and noble metals, and changing. 

[Claim 4] M2 03 (however, M shows at least one sort of elements chosen from the group which consists of a gallium 
an indium, and an yttrium) which constitutes multiple-oxide support in the catalyst for exhaust air gas cleanups 
according to claim 3, and aluminum2 03 The content ratio of at least one sort of elements chosen from the group whicl 
consists of alkali metal and alkaline earth metal is a catalyst for exhaust air gas cleanups characterized by being 
M/aluminum / alkali metal, and/or alkaline-earth-metal =5/95/0.1-50/50/32 in a metallic element mole ratio 



[Translation done.] 
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